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CO-INJECTION MOLDED DISPENSING
COMPONENTS

RELATED APPLICATIONS

This application 1s related to, and claims priority to, U.S.
Provisional Application No. 62/167,134, filed May 27, 2015,
titled “Co-Injection Molded Dispensing System,” the com-
plete subject matter and contents of which are incorporated
herein by reference in their entirety.

BACKGROUND

Generally, this application relates to teachings for pro-
ducing dispensing components for flexible packaging and
specifically for liners designed to be placed inside metal urns
that dispense beverages at restaurants and convenience
stores.

An example of an urn liner 1s shown 1n FIG. 1. The liner
10 1s a flexible polyethylene liner or bag with a fitment or
spout 14 aligned with a hole 1n the bag and a soft, flexible
tube 18 extending from the fitment 14. The fitment 14
includes a flange 16 that may be connected, for example, by
heat sealing, to the inside of the liner bag 10. The spout 14
may further include an adapter 20 connected thereto. The
flexible tube 18 1s then shidingly iserted onto a lumen
extending from the spout 14 or the adapter 20. The bag 10
1s placed 1nside a beverage urn and the tlexible tube 18 is
inserted 1mto a spigot attached to the urn and extended out
the mouth of the spigot. The spigot can be adjusted to a
“closed” position 1 which 1t pinches the tube 18 shut and
prevents the flow of liquid through the tube 18. The spigot
can also be adjusted to an “open” position that allows the
tube 18 to flex back to its open state such that liquid can flow
through the tube 18.

Once the bag 10 1s placed in the urn and the tube 18 1s
inserted into the spigot, the bag 10 1s filled with a liquid
beverage such as iced tea. The liquid 1s dispensed through
the tube 18 by adjusting the spigot to allow the liquid to flow
out of the tube 18. Examples of beverage dispensing systems
are shown U.S. Pat. Nos. 6,116,467 and 8,752,734, which
are incorporated by reference.

The spout 14 and dispensing tube 18 are typically made
of different materials and made separately. The spout 14
and/or adapter 20 of the urn liner 1s typically made of a
stifler polyethylene that 1s suitable for being heat sealed to
the polyethylene film from which the liner bag 10 1s made.
The dispensing tube 18, however, 1s typically made of a
more flexible thermoplastic elastomer material such as sty-
rene ethylene butylene styrene (SEBS) or styrene butadiene
styrene (SBS). SEBS and SBS are commonly known as
Kraton polymers. These elastic materials provide the tube
with elastic recovery properties that allow the tube to flex
back and recover 1ts shape after being pinched off time and
again by the spigot.

It can mvolve significant production costs to separately
extrude a flexible tube and spout out of different materials
and then have to assemble the dispensing system by insert-
ing the tube onto the spout or an adapter for the spout.

SUMMARY

Certain embodiments of the present technology relate to
a dispensing component for use with an urn liner. The
dispensing component includes a spout formed of a poly-
cthylene material and a flexible tube formed of a thermo-
plastic elastomer material. The spout and tube are formed
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2

together as a single component 1n a mold by co-injection of
the polyethylene matenal and the thermoplastic elastomer
material.

The spout may include a barb that retains the flexible tube
thereto. The spout may include a flange and/or an adapter
that 1s connected to the flexible tube. The flexible tube may
include an 1nner layer made of a thermoplastic elastomer
material and an outer layer that 1s made of polyethylene. The
spout may include an nner cavity that receives a portion of
the tube to secure the tube to the spout. The spout may
include a portion of a surface that engages the flexible tube
that has a rough texture. The spout may include a protrusion,
and a portion of the elastomer material of the flexible tube
may form around the protrusion such that the tlexible tube
1s connected to the spout.

Certain embodiments of the present technology relate to
a dispensing component for use with an urn liner. The
dispensing component includes a spout formed of a poly-
cthylene material, a spout adapter formed of a polyethylene
material, and a flexible tube formed of a thermoplastic
clastomer material. The adapter and the flexible tube are
formed together as a single component 1n a mold by co-
injection of the polyethylene material and the thermoplastic
clastomer material. The component includes corresponding
interlocking mechanisms on the spout and the adapter that
connect the adapter and spout to each other.

The adapter may include a barb that retains the flexible
tube thereto. The spout may include a flange. The flexible
tube may include an inner layer made of a thermoplastic
clastomer material and an outer layer that 1s made of
polyethylene. The adapter may include an inner cavity that
receives a portion of the tube to secure the tube to the
adapter. The texture of at least a portion of the surface of the
adapter that engages the flexible tube may be rough. The
adapter includes a protrusion, and a portion of the elastomer
material of the tlexible tube forms around the protrusion
such that the flexible tube 1s connected to the adapter.

Certain embodiments of the present technology relate to
a method for making a dispensing component for use with
an urn liner. The method includes providing a mold that
defines a cavity for forming a spout and a cavity for forming
a tube, 1njecting molten polyethylene into the cavity to form
a spout, mjecting molten thermoplastic elastomer into the
cavity to form a tube, and forming a single component in the
mold that includes a polyethylene spout and a thermoplastic
clastomeric tube.

The method may further include the step of forming an
interconnection between the spout and the tube such as by
forming a protrusion or barb on the spout and forming a
portion of the tube around the protrusion or barb such in
order to secure the tube to the spout. The method may further
include the step of forming the tube to have an 1nner layer
made of thermoplastic elastomer and an outer layer made of
polyethylene. The method may further include the step of
injecting molten thermoplastic elastomer occurs after the
polyethylene solidifies 1n the spout cavity.

Certain embodiments of the present technology relate to
a method for making a dispensing component for use with
an urn liner. The method includes providing a mold that
defines a cavity for forming a spout adapter and a cavity for
forming a tube, mjecting molten polyethylene into the cavity
to form a spout adapter, injecting molten thermoplastic
clastomer into the cavity to form a tube, and forming a single
component in the mold that includes a polyethylene spout
adapter and a thermoplastic elastomeric tube.

The method may further include the step of forming an
interconnection between the spout and the tube such as by
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forming a protrusion or barb on the spout and forming a
portion of the tube around the protrusion or barb to secure
the tube to the adapter.

Certain embodiments of the present technology relate to
a method for assembling a liner for a beverage urn. The
method 1ncludes providing a plastic bag, providing a dis-
pensing component that includes a spout formed of a poly-
cthylene matenal and a flexible tube formed of a thermo-
plastic elastomer material, wherein the spout and tube are
formed together as a single component 1 a mold by co-
injection of the polyethylene material and the thermoplastic
clastomer maternial, cutting a hole in the plastic bag, inserting
the dispensing component into the hole, and heat sealing the
plastic bag to the spout.

Certain embodiments of the present technology relate to
a method for assembling a liner for a beverage urn. The
method 1ncludes providing a plastic bag, providing a spout
made of polyethylene, providing a dispensing component
that includes a spout adapter formed of polyethylene and a
flexible tube formed of thermoplastic elastomer, wherein the
spout adapter and tube are formed together as a single
component 1n a mold by co-injection of the polyethylene and
the thermoplastic elastomer, cutting a hole 1n the plastic bag,

inserting the spout into the hole, heat sealing the plastic bag
to the spout, and connecting the adapter to the spout.

BRIEF DESCRIPTION OF SEVERAL VIEWS OF
THE DRAWINGS

FIG. 1 illustrates a perspective view of a beverage urn
liner.

FIG. 2 illustrates a cutaway side view of a dispensing
component according to certain inventive techniques.

FI1G. 3 1llustrates perspective view of a beverage urn liner
according to certain imventive techniques.

FIG. 4a illustrates a cutaway side view of a dispensing
component according to certain inventive techniques.

FIG. 4b illustrates a cutaway side view of a dispensing
component according to certain inventive techniques.

FIG. 5 1llustrates a top view of the spout cylindrical wall
shown 1n FIG. 4A-4B.

FIG. 6 illustrates a cutaway side view of a dispensing
component according to certain inventive techniques.

FIG. 7 illustrates a cutaway side view of a dispensing
component according to certain inventive techniques.

FIG. 8a illustrates a cutaway side view of a dispensing
component according to certain inventive techniques.

FIG. 8b illustrates a cutaway side view of a dispensing
component according to certain inventive techniques.

FIG. 9 illustrates a cutaway side view of a dispensing
component according to certain inventive techniques.

FIG. 10 illustrates a cutaway side view of a dispensing
component according to certain inventive techniques.

FIG. 11 illustrates a cross-sectional top view of the spout
of FIG. 10 taken along lines 11-11.

FIG. 12 illustrates a cutaway side view of a dispensing
component according to certain inventive techniques.

FIG. 13 illustrates a cutaway perspective view of a
dispensing component according to certain iventive tech-
niques.

FIG. 14 illustrates a perspective view of a dispensing
component according to certain inventive techniques.

FIG. 15 1llustrates a cutaway side view of the dispensing
component of FIG. 14.

FIG. 16 illustrates a perspective view of a dispensing
component according to certain inventive techniques.
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FIG. 17 illustrates a cutaway side view of a portion of the
dispensing component of FIG. 16.

FIG. 18 illustrates a cutaway side view of a dispensing
component being assembled with a liner according to certain
inventive techniques.

FIG. 19 illustrates a cutaway side view of a dispensing
component being assembled with a liner according to certain
inventive techniques.

FIG. 20 illustrates a cutaway side view of a dispensing,
component being assembled with a liner according to certain
inventive techniques.

FIG. 21 illustrates a perspective view ol a heat sealing
component according to certain mventive techniques.

FIG. 22 1llustrates a plan view of a dispensing component
being assembled with a liner according to certain mnventive
techniques.

FIG. 23 illustrates a cutaway side view of a dispensing
component being assembled with a liner according to certain
inventive techniques.

FIG. 24 illustrates a cutaway side view of a dispensing
component being assembled with a liner according to certain
inventive techniques.

FIG. 25a 1llustrates a perspective view of a dispensing
component according to certain mventive techniques.

FIG. 2556 1llustrates a cutaway top view of the component
of FIG. 25a.

FIG. 26 illustrates a cutaway side view of a dispensing
component being assembled according to certain inventive
techniques.

FIG. 27 illustrates a cutaway side view of a dispensing
component being assembled according to certain inventive
techniques.

FIG. 28 1illustrates a cutaway perspective view of a
dispensing component according to certain mventive tech-
niques.

FIG. 29 illustrates a cutaway side view of a dispensing
component according to certain mventive techniques.

FIG. 30 1llustrates a cutaway side view of a dispensing
component according to certain mventive techniques.

The foregoing summary, as well as the following detailed
description of certain techniques of the present application,
will be better understood when read 1n conjunction with the
appended drawings. For the purposes of 1llustration, certain
techniques are shown in the drawings. It should be under-
stood, however, that the claims are not limited to the
arrangements and instrumentality shown in the attached
drawings. Furthermore, the appearance shown 1n the draw-
ings 1s one of many ornamental appearances that can be
employed to achieve the stated functions of the system.

DETAILED DESCRIPTION

One embodiment of the present technology includes cre-
ating a co-injection molded dispensing component for use
with an urn liner. In particular, a single mold 1s made for
both the dispensing tube and the spout and/or spout adapter.
The mold includes a cavity for the spout and/or adapter and
a cavity for the tube. Polyethylene 1s 1injected into the cavity
of the mold for the spout and/or adapter to form the spout
and/or adapter, and a thermoplastic elastomer such as Kraton
1s 1njected into the tube cavity of the mold to form the
flexible dispensing tube. The two diflerent materials inter-
lock and/or adhere to each other 1n the mold such that the
structure formed 1n the mold 1s a single dispensing compo-
nent mncluding a spout and/or adapter made of polyethylene
and a dispensing tube made of thermoplastic elastomer that
1s connected to the spout and/or adapter. Alternatively, the
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thermoplastic elastomer material may be injected mto the
mold first to form the dispensing tube and then the polyeth-
ylene may be injected into the mold to form the spout and/or
adapter.

FIGS. 2 and 3 illustrate embodiments of a dispensing
component 30 formed from this co-injection molding pro-
cess. The dispensing component 30 includes a dispensing
tube 34 made of a thermoplastic elastomer, such as Kraton,

T >»

that 1s formed with a spout 38 made of polyethylene (“PE™).
The spout 38 includes a base 42 and a cylindrical wall 46
that are both made of PE. The dispensing tube 34 has a
cylindrical wall 50 that defines a bore 54. Because the base
42 of the spout 38 1s made of PE, it can be heat sealed or
welded to a PE liner bag 58. The spout 38 can be connected
to the liner bag 58 by other ways as well. The cylindrical
wall 46 of the spout 38 1s located 1nside, and 1s connected to
or bonded with, a portion of the bore 54 of the dispensing
tube 34. The cylindrical wall 46 of the spout 38 may include
barbs 62 that extend outwardly therefrom to engage the wall
50 of the dispensing tube 34 and secure the dispensing tube
34 to the spout 38. Because the dispensing tube 34 1s made
of a flexible material like Kraton, it can bend as 1t 1s inserted
into a curved or angled urn spigot. Additionally, the tlexible
dispensing tube 34 can be pinched shut by a valve 1n the um
sp1got to stop the tlow of liquid from the liner bag 1n the urn
and then flex back to an open state when the valve 1is
disengaged from the tube.

The component 30 can be made by forming the spout 38
component out of PE in the mold first and then, after the
spout 38 component solidifies, forming the dispensing tube
34 1n the mold out of the elastomer material. In this way, the
clastomer material of the dispensing tube 34 solidifies and
forms around the barbs 62 of the spout 38 in the mold.

FIGS. 14 and 135 illustrate another embodiment of a
dispensing component 30 formed by the co-injection mold-
ing process. The cylindrical wall 46 of the spout 38 includes
a cylindrical adapter 42 extending upward therefrom and
having a smaller diameter than the cylindrical wall 46. The
adapter 42 can be formed with the spout 38 or formed
separately from the spout 38 and configured to be connected
to the spout 38. The adapter 42 includes a ring 44 extending,
outwardly therefrom and a cylindrical wall 47. The dispens-
ing tube 34 includes a cylindrical base portion 48 formed
with the wall 50 and having a diameter generally the same
as the cylindrical wall 46 of the spout 38. The adapter 42 of
the spout 38 1s located 1n a portion of the bore 54 of the
dispensing tube 34, and the base portion 48 of the tube 34
1s formed around the ring 44 of the spout 38 such that the
ring 44 secures the tube 34 to the spout 38. The spout 38,
adapter 42, and dispensing tube 34 may all be formed
together 1n a mold via a co-injection process. In that regard,

[ 1

the spout 38 and adapter 42 may be formed together with PE
in the mold first and then, after the PE solidifies, the
dispensing tube 34 may be formed of a thermoplastlc
material 1 the mold. In thus way, the material of the
dispensing tube 34 forms around the ring 44 of the spout 38
and the ring 44 secures the dispensing tube 34 to the spout
38 and adapter 42.

FIGS. 16 and 17 illustrate another embodiment of a
dispensing component 30 formed by the co-injection mold-
ing process. The cylindrical wall 46 of the spout 38 includes
an inwardly extending circular lip 52 and an adapter 42 that
includes a series of longitudinal slots 56. The base portion 48
of the tube 34 includes a groove 60 defined by a tlange 64
and an angled edge 66. The lip 52 of the spout 38 is
positioned in the groove 60 of the tube 34, and the wall 50
of the tube 34 1s formed 1nside and outside the adapter 42
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and 1n the slots 56 of the adapter 42. In this way, the tube 34
1s secured to the spout 38. The spout 38, adapter 42, and
dispensing tube 34 may all be formed together in a mold via
a co-injection process. The spout 38 and adapter 42 may be
formed together with PE 1n the mold first and then, after the
PE solidifies, the dispensing tube 34 may be formed of a
thermoplastic material 1n the mold. In this way, the material
of the dispensing tube 34 forms 1n the slots 56 of the adapter
42 to secure the tube 34 to the adapter 42.

Due to their different chemical properties, the PE used to
make the spout 38 and the thermoplastic elastomer used to
make the dispensing tube 34 may not easily adhere to each
other during the co-injection molding process. FIGS. 4-12
illustrate different ways in which to interconnect or bond
those two different kinds of polymers during the co-1njection
process that 1s used to form the component 30. The inter-
connections shown i FIGS. 4-12 may be used as part of a
co-injection molding process to form a dispensing compo-
nent including forming a PE spout and/or spout adapter with
an elastomer dispensing tube. For example, the interconnec-
tions shown in FIGS. 4-12 may be used to form the
dispensing components 30 shown in FIGS. 2-3 and 14-24.

FIG. 4a shows a cutaway side view of the dispensing
component 30 formed 1n a mold. To make the component 30,
molten PE 1s injected into the mold cavity for the spout to
form the spout 38 first. The mold cavity 1s designed such that
as the PE solidifies in the mold cavity, the spout 38 1s shaped
to include trnnangular barbs 62 extending outwardly from the
cylindrical wall 46. FIG. 5 shows a top view of just the
cylindrical wall 46 of the spout 38 with the barbs 62
extending out from the wall 46. After the PE solidifies,
molten thermoplastic elastomer material (*“TPE”) such as
Kraton 1s then injected into the mold cavity for the dispens-
ing tube to form the tube 34. Some of the TPE material
forms the portion of the tube 34 that surrounds the cylin-
drical wall 46 of the spout 38. As that TPE material solidifies
around the barbs 62, the elastomer material of the dispensing
tube 34 becomes interlocked with the PE spout 38. In this
way, the dispending component 30 released from the mold
1s a single structure having a PE spout 38 and a flexible TPE
tube 34.

FIG. 4b shows a variation of the dispensing component 30
shown 1n FIG. 4a 1n which the dispensing tube 34 1s formed
to overlap the top of the cylindrical wall 46 of the spout 38
so that the cylindrical wall 46 and the dispensing tube 34
form a bore having a generally uniform nner diameter. In
this way, the component 30 does not include a “step” formed
by the wall 46 and bore 54 of the tube 34, which provides
a more streamlined flow path through the component 30. In
addition, by insetting the cylindrical wall 46 of the spout 38
in the dispensing tube 34 as shown in FIG. 4b, the cylin-
drical wall 46 of the spout 38 can have a smaller diameter,
which allows for the spout 38 to more easily {it into an
opening in the urn vessel wall when the dispensing tube 34
1s positioned 1n a dispensing valve.

FIG. 6 1illustrates another kind of barb structure on the
spout 38 that can be used to interconnect the TPE material
of the dispensing tube 34 to the PE matenial of the spout 38
as part of a co-injection mold process for forming a dis-
pensing component 30. Specifically, the spout 38 of FIG. 6
includes tapered barbs 68 that extend further outward from
the cylindrical wall 46 than the barbs 62 of the spout 38 of
FIGS. 4-5. The spout 38 1s formed first in the mold out of PE,
and, then, after the spout 38 solidifies, the dispensing tube 34
1s formed 1n the mold out of TPE. The long barbs 68 of the
spout 38 extend out beyond the wall 50 of the dispensing
tube 34 after the TPE matenial of the tube 34 solidifies about
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the cylindrical wall 46 of the spout 38. The wide heads 70
of barbs 68 operate similarly to nail heads to help hold the
tube wall 50 against the spout wall 46.

FIG. 7 illustrates another kind of interlocking structure
that can be used to connect the TPE material of the dispens-
ing tube 34 to the PE matenal of the spout 38 as part of a
co-injection mold process for forming a dispensing compo-
nent 30. Specifically, the spout 38 of FIG. 7 includes several
flat prongs 80 that extend outward from the cylindrical wall
46. The spout 38 1s formed first 1n the mold out of PE, and,
then, after the spout 38 solidifies, the dispensing tube 34 1s
formed 1n the mold out of TPE. When the TPE material of
the dispensing tube 34 solidifies about the cylindrical wall
46 of the spout 38 during the co-injection process, the
prongs 80 hold the dispensing tube 34 in place against the
cylindrical wall 46 of the spout 38 and help prevent the tube
34 from being pulled off of the spout 38 1n the direction of
Arrow A.

FIGS. 8a and 85 illustrate ways to connect the dispensing
tube 34 and spout 38 during the co-injection process without
forming barbs or other connecting structures on the spout 38.
In these embodiments, the two diflerent polymers chosen to
form the spout 38 and the dispensing tube 34 have an aflinity
for each other that allows them to chemically bond at the
molecular level as the two different polymers solidity 1n the
mold. For example, the spout 38 may be made of PE and the
dispensing tube 34 may be made out of both TPE and a third
material that helps the TPE tube 34 better adhere to or bond
with the PE of the spout 38. Such a suitable adhesive or
compatibilizing resin may include Kraton G1657, Dupont
Bynel 3810, Bynel E418 and Bynel 38359 and Bynel 41E865.
By way of example only, the dispensing tube 34 may be
made up of up to 33% of the third resin with the remainder
of the tube being made of TPE.

FIGS. 9-12 illustrate other embodiments that include
forming a portion of the TPE material of the dispensing tube
34 1n an internal portion of the PE spout 38 as part of the
co-injection molding process. By forming the dispensing
component 30 in this way, the spout 38 and/or 1ts adapter can
be smaller and, therefore, less expensive to produce. A
shorter or smaller spout 38 also allows for the spout 38
and/or adapter to be positioned closer to the opening 1n the
metal urn when the liner to which the spout 38 1s attached
1s placed 1n the urn, which makes 1t easier to dispense the
liguid contents of the liner in the urn.

Referring to FI1G. 9, the cylindrical wall 46 of the spout 38
1s formed to include an annular cavity 120 having a rough
inner surface 124. The top of the cavity 120 is defined by an
inwardly extending circular lip 130. After the spout 38 is
formed of PE 1n the mold, the molten TPE 1s injected into the
mold to form the dispensing tube 34, and a portion of the
TPE matenal 1s directed into the annular cavity 120 of the
spout 38 and solidifies to form an annular flange 134 1n the
cavity 120. The rough nature of the inner surtace 124 of the
cavity 120 facilitates adhesion of the TPE to the inner
surface 124 of the cavity 120, and the lip 130 secures the
flange 134 of the dispensing tube 34 1n the cavity 120 1n
order to create an 1nterlocking connection between the spout
38 and the dispensing tube 34.

FIGS. 10 and 11 1llustrate an embodiment of the dispens-
ing component 30 similar to that shown i FIG. 9. FIG. 10
1s a cutaway side view of the component 30 and FIG. 11 1s
a cross-sectional top view of the spout 38. The spout 38
shown 1n FIGS. 10 and 11 further includes a series of vertical
posts 140 radially positioned 1n the cavity 120 and extending,
from a base 150 of the cavity 120 to the lip 130. The posts
140 can be round or square or any number of other shapes.
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Any number of posts 140 can be used 1n the cavity 120. The
posts 140 may also have rough surfaces to facilitate adhe-
sion of the TPE material of the dispensing tube 34 to the
posts 140. The posts 140 provide additional structure about
which the molten TPE of the dispensing tube 34 can solidity.
The posts 140, therefore, further help retain the flange 134
of the dispensing tube 34 1n the cavity 120.

FIG. 12 illustrates another embodiment similar to that

shown 1n FIG. 9. The spout 38 shown in FIG. 12 further

includes triangular barbs 160 positioned on the base 150 of
the cavity 120. The barbs 160 can have any number of
different shapes. Alternatively, the barbs 160 can extend
downward into the cavity 120 from the bottom of the lip 130,
inward into the cavity 120 from a side wall 190, or any
combination of upward, downward, and inward into the
cavity 120. The barbs 160 may also have a rough outer
surface to facilitate adhesion to TPE. Once the molten TPE
solidifies around the barbs 160 during the co-injection
molding process, the barbs 160 help retain the flange 134 of
the solidified TPE dispensing tube 34 1n the cavity 120 of the
spout 38.

FIG. 13 1illustrates another embodiment of the present
technology 1n which the outer wall 50 of the dispensing tube
34 1s formed with a thin outer layer 90 of polyethylene. The
thermoplastic elastomeric polymers from which the dispens-
ing tube 34 1s made can be tacky, which can make 1t diflicult
to slide the dispensing tube 34 1nto a plastic spigot without
the tube 34 sticking or kinking during the insertion process.
By adding a polyethylene layer that has an erucamide slip
characteristic to the outside of the tube wall 50, the tube 34
can more easily be inserted 1nto and slid through the spigot.

The mold for making the dispensing component 30 shown
in FIG. 13 can be configured such that, during the co-
injection process, polyethylene 1s 1njected into the mold to
form the spout 38 and a thin outer layer 90 of the wall 50 of
the dispensing tube 34. The TPE can then be 1njected 1nto the
mold to form an interior portion 94 of the wall 50 of the
dispensing tube 34. Alternatively, the PE can be injected into
the mold to form the spout 38, and after the PE solidifies, the
TPE can then be injected into the mold to form the inner
portion 94 of the dispensing tube 34. After the TPE solidi-
fies, PE can be injected into the mold to form the thin outer
layer 90 of the tube wall 50. With respect to any of these
methods for adding a polyethylene outer layer 90 to the
dispensing tube 34, the TPE and PE materials can be
interconnected or bonded to each other by methods similar
to those disclosed above with respect to FIGS. 4-12 and
clsewhere herein.

In another embodiment of the present technology, the TPE
material used to form the dispensing tube 34 can include a
slip additive. In such a case, the dispensing component 30 1s
tformed by 1njecting the mold with the PE to form the spout
38 and then, after the PE solidifies, mjecting the mold with
the TPE that includes a slip additive to form the dispensing
tube 34. The resulting solidified dispensing component 30
includes a tube 34 having the characteristics associated with
the slip additive.

In order to have the surface properties to slide through the
sp1got, the outer surface of the dispensing tube 34 of the
different embodiments preferably has a kinetic coeflicient of
friction in the range of 0.05 to 0.9.

The co-injection molded dispensing component of the
present technology may include using a linear low density
polyethylene (“LLDPE”) polymer such as Dow Dowlex
2045 to create the spout and/or spout adapter and a rubbery
metallocene plastomer polyethylene to create the dispensing
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tube. An example of such a rubbery polyethylene 1s Dow
Afthmty EG8100G or Versity 2200.

The co-injection molded dispensing components of the
present technology can be used to assemble urn liners in
different ways. For example, and with reference to FIGS.
18-20, a dispensing tube 34 made of TPE and a spout 38
made of PE can be formed as a single dispensing component
30 via co-1njection molding and then, during assembly of an
urn liner, the single dispensing component 30 can be mserted
in the direction of arrow A 1nto a pre-cut hole 104 1n the liner
bag 108. The PE flange 42 of the spout 38 can be positioned
against the liner bag 108 and sealed to the PE liner bag 108
with a cylindrical heat sealing or welding component 100
that 1s lowered over and around the tube 34 and that has a
base 112 that engages the bag 108 above the flange 42 to heat
seal or weld the bag 108 to the flange 42. By way of
example, the dispensing tube 34 can be connected to the
spout 38 using any of the interconnections shown 1n FIGS.
4-12.

With respect to FIGS. 21 and 22, a heat sealing compo-
nent 200 having two pieces, 1.e., two half cylinders 202 and
204, can be used to seal the dispensing component 30 shown
in FIGS. 18-20 to the bag 108. The half cylinders 202 and
204 can be moved laterally proximate to each other in the
directions of arrows B and C on opposite sides of the tube
34 during assembly of the tube 34 to the bag 108 and heating
components on the bottoms of the half-cylinders 202 and
204 seal the bag 108 to the flange 42. The half-cylinders 202
and 204 are then laterally moved away from each other 1n
the direction of arrows D and E so that the assembled bag
108 and tube 34 can be moved further on down the assembly
line 1n the direction of Arrow F and another bag 108 and
flange 42 assembly can be moved 1nto place in order for the
heat sealing component 200 to seal the bag 108 to the flange
42. Because the two-piece heat sealing component 200 does
not have to be lowered down along the length of the
dlspensmg tube 34 like the heat sealing component 100
shown 1n FIG. 20, the heating sealing component 200 can be
shorter than the heat sealing component 100 and does not
require a long vertical stroke as part of the sealing process.

Altematwely, and with reference to FIGS. 23-24, a dis-
pensing tube 34 made of TPE and an adapter 42 made of PE
can be formed as a single dispensing component 30 via
co-1njection moldmg and a separate spout 38 can be made of
PE. By way of example, the dispensing tube 34 can be
formed to be connected to the adapter 42 using any of the
interconnections shown in FIGS. 4-12. During assembly of
an urn liner, the spout 38 can be 1nserted 1nto a pre-cut hole
104 1n the liner bag 108. The PE flange 42 of the spout 38
1s positioned against the liner bag 108 and sealed to the PE
liner bag 108 with a heat sealing or welding component 300.
Because the spout 38 1s shorter than the assembled dispens-
ing component 30, the heat sealing component 300 can be
shorter than the heat sealing component 100 one used to seal
the spout 38 shown in FIGS. 18-20 and requires a shorter
vertical stroke to perform the sealing step. After the spout 38
1s sealed to the bag 108, the component 30 can then be
moved downward in the direction of Arrow G 1n order to
connect the adapter 42 to the spout 38. In this way, the
co-1njection molded component 30 1s connected to the spout
38. By way of example, the adapter 42 can be snapably
connected to the spout 38 by an interlocking or intercon-
necting mechanism; however, the adapter 42 can be con-
nected to the spout 38 in any number of other ways.

FIGS. 25a-25b 1llustrate another way to form a single
dispensing component 30 via the co-injection molding pro-
cess. The spout 38 includes a series of prongs 304 that are
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encapsulated in the TPE material of the dispensing tube 34.
The component 30 1s formed by injecting PE into the mold
cavity for the spout to form the spout 38 and the prongs 304
that extend from the spout 38. The dispensing tube 34 1s then
formed by imjecting TPE into the mold cavity for the tube
and the TPE solidifies around the prongs 304 such that the
TPE dispensing tube 34 1s secured to the PE spout 38.

FIG. 28 illustrates another way to form a single dispens-
ing component 30 via the co-injection molding process. The
spout 38 includes a series of vertical prongs 308 that are
encapsulated in the TPE material of the dispensing tube 34.
The component 30 1s formed by injecting PE 1nto the mold
cavity for the spout to form the spout 38 and the prongs 308
that extend from the spout 38. The dispensing tube 34 1s then
formed by injecting TPE into the mold cavity for the tube
and the TPE solidifies around the prongs 308 such that the
TPE dispensing tube 34 1s secured to the PE spout 38. The
prongs 308 have surface irregularities, such as rectangular
barbs 310, encapsulated in the TPE of the dispensing tube 34
that secure the tube 34 to the spout 38. As shown in FIGS.
29 and 30, the barbs 308 may be completely encapsulated 1n
the wall 50 of the dispensing tube 34 or may be partially
exposed and flush with the wall 50 and bore 54 of the
dispensing tube 34.

The barbs 304 and 308 of FIGS. 25 and 28-30 may be
used with the annular cavity of the embodiments shown in
FIGS. 9-12 to secure the TPE dispensing tube 34 to the PE
spout 38. The dispensing tube 34 of the embodiments 1n
FIGS. 25 and 28-30 may also be formed with an outer PE
layer by an extrusion or co-injection process.

FIGS. 26-27 show different ways to snapably connect the
adapter 42 to the spout 38 after the spout 38 15 sealed to a
liner bag 108. FIG. 26 illustrates a spout 38 sealed to a liner
bag 108 and a dispensing component 30 that includes a
dispensing tube 34 formed with an adapter 42 wvia the
co-1njection molding process of the present technology. The
adapter 42 includes barbs 310 extending outwardly there-
from, and the bore 312 of the spout 38 includes recesses 316
that are shaped to receive the barbs 310 of the adapter 42.
Accordingly, the adapter 42 1s connected to the spout 38 by
moving the adapter 42 downward 1n the direction of Arrow
H and iserting the adapter 42 into the bore 312 of the spout
38 such that the barbs 310 are snapably received in the
recesses 316.

FIG. 27 1llustrates a spout 38 sealed to a liner bag 108 and
a dispensing component 30 that includes a dispensing tube
34 formed with an adapter 42 via the co-injection molding
process of the present technology. The cylindrical wall 46 of
the spout 38 includes barbs 320 extending outwardly there-
from, and the bore 324 of the adapter 42 includes recesses
328 that are shaped to recerve the barbs 320 of the spout 38.
Accordingly, the adapter 42 1s connected to the spout 38 by
moving the bore 324 of the adapter 42 downward 1n the
direction of Arrow I along the cylindrical wall 46 of the
spout 38 such that the barbs 320 are snapably received in the
recesses 328. A dispensing tube 34 shown in the embodi-
ments of FIGS. 18-29 can be made of two diflerent materials
like the tube 34 shown i FIG. 13. That 1s to say, the
dispensing tube 34 1n those embodiments can have an 1inner
layer that 1s made of an elastomer material and an outer layer
that includes an erucamide slip characteristic.

While the embodiments discussed above mvolve first
injecting the polyethylene into the mold to form the spout
and then imjecting the TPE into the mold to form the tube
around the more rigid material of the spout, 1t will be
understood that the process for making a dispensing com-
ponent including a spout and tube could be done the other
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way around, 1.e., the TPE material 1s injected first to form the
tube, and then the polyethylene 1s 1injected to form the spout
around the softer TPE material.

Another embodiment of the co-mjection molded dispens-
ing component of the present technology includes using a
random ethylene polypropylene copolymer to create the
spout and a rubbery metallocene plastomer polyethylene to
create the tube. These polypropylenes are well known as
polymers that can be heat sealed to PE-based films.

The embodiments disclosed herein are not limited to the
specific polymers or maternials discussed with respect to
those embodiments. Any number of different kinds of poly-
mers having different properties can be used with the
embodiments disclosed herein. Also, the embodiments dis-
closed herein are not limited just to a spout/tube component
for use with an urn liner. The co-injection process of the
different embodiments can be used to make other dispensing
components and assemblies that include at least two difler-
ent sub-components that are made of different kinds of
polymers having different desired properties.

The embodiments of the present technology allow for the
production of a single dispensing component for use with an
urn liner bag. The single dispensing component includes a
spout made of a stiffer polyethylene material that can be
sealed to the liner bag and a dispensing tube made of a
flexible matenal. Forming a single molded component out of
different materials 1 one step mmvolves lower production
costs than molding two separate spout and tube components
and then assembling the components.

In addition, by forming the dispensing tube with the
cylindrical wall of the spout or spout adapter via co-1njection
molding, the outer diameter of the cylindrical wall can be
reduced. That 1s because a separate flexible dispensing tube
does not have to be press it onto the cylindrical wall. When
a flexible dispensing tube has to be press fit onto the
cylindrical wall, the inner diameter of the dispensing tube
typically 1s smaller than or the same as the outer diameter of
the cylindrical wall. Thus, when the dispensing tube 1s press
fit onto the cylindrical wall, the outer diameter of the portion
of the dispensing tube that i1s surrounding the cylindrical
wall expands and 1s greater than the outer diameter of the
rest of the dispensing tube. This expanded portion of the
dispensing tube may not fit into the opening in the urn that
leads to the spigot. As such, the dispensing tube does not
extend all the way into the opening or fit snugly into the
opening, which may affect dispensing of liquid from the bag
and which requires a longer dispensing tube. By forming the
dispensing tube and the cylindrical wall of the spout together
by co-1njection molding, a press fit 1s not required and, thus,
the outer diameter of the cylindrical wall can be reduced.

It will be understood by those skilled 1n the art that
vartous changes may be made and equivalents may be
substituted without departing from the scope of the novel
techniques disclosed 1n this application. In addition, many
modifications may be made to adapt a particular situation or
maternial to the teachings of the novel techniques without
departing from 1its scope. Therefore, 1t 1s mtended that the
novel techniques not be limited to the particular techniques
disclosed, but that they will include all techniques falling
within the scope of the appended claims.

The invention claimed 1s:
1. A dispensing component for use with an urn liner,
comprising;
a spout formed of a polyethylene matenial;
a flexible tube formed of a thermoplastic elastomer mate-
rial;
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wherein the spout and tube are formed together as a single
interconnected component in a mold by co-injection of
the polyethylene material and the thermoplastic elas-
tomer material such that the spout includes a protrusion
that 1s retained within a cavity formed in the tube,
wherein the spout includes an adapter that 1s connected
to the tube.
2. The dispensing component of claim 1, wherein the
protrusion 1s a barb that extends from the spout and that
retains the tube to the spout.
3. The dispensing component of claim 1, wherein the
spout 1includes a flange.
4. The dispensing component of claim 1, wherein the tube
includes an 1nner layer made of a thermoplastic elastomer
maternial and outer layer that 1s made of polyethylene.
5. The dispensing component of claim 1, wherein the
spout 1ncludes a surface that engages the tube, and at least
a portion of the surface i1s rough.
6. A dispensing component for use with an urn liner,
comprising;
a spout formed of a polyethylene matenal;
an adapter formed of a polyethylene material and a
flexible tube formed of a thermoplastic elastomer mate-
rial, wherein the adapter and tube are formed together
as a single interconnected component 1 a mold by
co-injection of the polyethylene material and the ther-
moplastic elastomer material and wherein the adapter
includes a barb that retains the tube thereto; and

corresponding interlocking mechanisms on the spout and
the adapter that connect the adapter and spout to each
other.

7. The dispensing assembly of claim 6, wherein the spout
includes a tlange.

8. The dispensing component of claim 6, wherein the tube
includes an inner layer made of a thermoplastic elastomer
material and outer layer that 1s made of polyethylene.

9. The dispensing component of claim 6, wherein the
adapter includes an iner cavity that receives a portion of the
tube to secure the tube to the adapter.

10. The dispensing component of claim 6, wherein the
adapter has a surface that engages the tube, and at least a
portion of the surface 1s rough.

11. A dispensing component for use with an urn liner,
comprising:

a spout formed of a polyethylene matenal;

a flexible tube formed of a thermoplastic elastomer mate-

rial;

wherein the spout and tube are formed together as a single

interconnected component in a mold by co-injection of
the polyethylene material and the thermoplastic elas-
tomer material such that the tube includes a protrusion
that 1s retained within a cavity formed in the spout,
wherein the spout includes an adapter that 1s connected
to the tube.

12. The dispensing component of claim 11, wherein the
protrusion 1s a barb that extends from the tube and that
retains the tube to the spout.

13. The dispensing component of claim 11, wherein the
spout 1ncludes a flange.

14. The dispensing component of claim 11, wherein the
tube mncludes an mner layer made of a thermoplastic elas-
tomer material and outer layer that 1s made of polyethylene.

15. The dispensing component of claim 11, wherein the
spout 1ncludes a surface that engages the tube, and at least
a portion of the surface i1s rough.

16. A dispensing component for use with an urn liner,
comprising;
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a spout formed of a polyethylene matenial;
an adapter formed of a polyethylene maternial and

d

flexible tube formed of a thermoplastic elastomer mate-
rial, wherein the adapter and tube are formed together
as a single interconnected component 1 a mold by
co-injection of the polyethylene maternial and the ther-
moplastic elastomer material, wherein the adapter
includes a protrusion and a portion of the elastomer
material of the tube forms around the protrusion such

that the tube 1s connected to the adapter; and

corresponding interlocking mechanisms on the spout and
the adapter that connect the adapter and spout to each

other.

17. The dispensing component of claim 16, wherein the

protrusion 1s a barb that retains the tube to the adapter.

18. The dispensing assembly of claim 16, wherein the

spout includes a flange.

19. The dispensing component of claim 16, wherein the
tube includes an inner layer made of a thermoplastic elas-

tomer material and outer layer that 1s made of polyethylene.

20. The dispensing component of claim 16, wherein t

1C

adapter includes an iner cavity that receives a portion of t.
tube to secure the tube to the adapter.

1C

21. The dispensing component of claim 16, wherein the
adapter has a surface that engages the tube, and at least a

portion of the surface 1s rough.
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